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(54) PRODUCTION OF OPTICALLY ACTIVE COMPOUND 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
compound industrially useful and having an asymmetric 
carbon atom at the a site of carbonyl by reacting an 
enone with a specific compound in the presence of a 
specific asymmetric rare-earth metal catalyst. 
SOLUTION: This compound shown by formula III is 
obtained by reacting an enone shown by formula II (X is 
O, S or the like; R1 is H, phenyl or the like; R2 is phenyl 
or the like; and R3 and R4 are each H, phenyl, a 1 -6C 
alkyl or the like) with a compound shown by the formula 
R5YH (Y is S or the like; and R5 is H, phenyl or the like) 
in the presence of an asymmetric rare-earth metal 
catalyst shown by formula I (M is an alkali metal; L is a 
rare-earth metal; and Z is H, a halogen or the like), 
preferably at -100 to 50° C for 0.1 to 1000 h in an inert 
solvent (e.g. benzene). 






6; Jf 



ii 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 



http://www19.ipdljpo.gojp/PA1/result/detail/main/wAAATBa4zXDA41 1 240865P... 2003/1 1/04 



* Searching PAJ 



2/2 V 



[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl jpo.gojp/PA1/result/detail/main/wAAATBa4zXDA41 1 240865P... 



2003/11/04 



(19)0*S4*l¥it (JP) 



(12) 



& & ak m (a) 



(ll)4*HfttiH&H#^ 

sffiifffl 1-240865 

(43)^08 B ¥^11^(1999)9^7 0 



(51)Inta. 8 
C 0 7 C 327/22 
B 0 1 J 31/22 
C 0 7 B 53/00 
C 0 7 C 233/09 
233/11 



F I 

C 0 7 C 327/22 
B 0 I J 31/22 
C 0 7 B 53/00 
C 0 7 C 233/09 
233/11 



Z 
B 



OL (4 7 1) g*HfcK< 



(21)tbIB#^ fc»¥10-40668 


(71)fflKA 


000003986 






BSfc^XMSHSSSa: 


(22)tti«H ¥«10*P(1998) 2 J323B 




«S3B=FftHKWffl»«r 3 T B 7 «tt 1 




(72)3WH« 


4tff IEJ» 


toWiffiao&mummtimfr) 9 #10*3220 




A3S3»=«TfrTa* 2-11-2 




az) semm 








ARJff»WPS»2 - 5 -11-101 




<72)$8?U# 








ARflWmffi*lll^«fSC3-4-25 (1) 






102 




(72)$M&S 











(54) [stwozm ytm£&{£s®i<»mm& 

(57) 

[Hill] &HLt*ffl&. ^/Wf^KO«ffifc^r«« 
[*Rfe¥«] 5ft ( 1 ) 




R l tt* *jrbfp , 7i-;«, c lTB T;Wf;pas, c 
U R 3 &t/R 4 (3*ft^i*iL£LT. #*K^, C,. e 

YHtYfi mxafr, NR^xacR^R^^jmL. 

R 5 Ji, *mm?. 7i-;«, C,. 6 TA-3fA<S. C 
?S(3) : 



r'x^J^r 4 (3) 



[5^,. X, Y s Ri. "2. R3. R 4 St^R 5 «iHSllS^ 

rat. ] T-^^ixs, xtm&ib&faeym&m. 
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imatmi] sun 

Utl] 




a. C 2 _ 6 7/k>--/l^XJiC 2 _ 6 T/^-^a i^T/U 
df-/U»f±, 7x->l^aXtfS iRi*R«R>* (R>2. 
R^&l/WMi^TftMilLT. 7x-f 

axjic,. 6 r;^;pa^®i»-rs. ) fffigtcssss 
±m&m?m<7)ftiET. & < 2 > = 

[ft2] 

O R 3 
r i x A^ r4 (2) 

R 3 

x<±, mm®?. isii^x{±nr6{r 6 j±, tic 
*bhp.. 7x-;pa (K^x-^paiiCi-sT^na 
xac , . 6 r ?/Mf /la-cffigtcfflas ix-c v >t *> J; 
) , c 1 . 6 r;P^a^t<(ic,. 6 T9;^^a$: 
s #>xii r 1 1 -mztc ->xy+\sym 

R'ii:. **flFf, 7x-/« (K7x=7l«ttC 1 . 6 7 

w/nxii 0,-675 /i^ /ua-effit £ ftr ^ 
z/tmx'&nizWMZ ttx v vc t ± n . > ^ l < 12 

v-^a-Cffi®(ca^Six-CJ;<, X^-bVIHtfliSllL 
U. ) , C,. 6 TA^*at. C^gT^W^aXJiNR 

7R8 m 7 SVR 8 fi^ixW?fci:LT, *mm-. 7i 
-^a ( is 7 x ^aii c 1 . s r^tumxit c , . 6 r v 
)U*iumT'&Mizw&2tix^xt>£^. > . c,. 6 r 
/i^ /pag l < «i c , . 6 r 5/i^^a^sw-r & a>x 



( my x -/waiic, . 6 7;^/waX{ic , - 6 75/^ 
a-CttS{ca^$tlTV^-Ct>J;Vn ) , d-eTiWf^ 

ax{ic,. 6 77^;i-a?:mi*-rs. )r^?n«x 

y^tR5YH(Y{i. «BtJR^ % NR9 {R9{±, **J£ 
^ 7i^/H (K^xrjwaiid-eT/M-yiaxU: 

c r v^^mx'&mzmmztix ^x t> «t 

v*. ) . C 1 . 6 T^;l-a«L.<«i:C 1 - 6 r7^/l-aSr 

«i*-ri.^x«iR 6 i;-^fc^-7Tyf-wya (fgy^- 
uymimmm^x-amizmwi^tix x < . x<y-e> 

mtWmLX^Xl>£^. > tMffi. JXiiCRio 
R n <R'»&tm n te^m*fc&L-C, *f§SR% - 

/PjK-^XC, - 6 7;P3^ s^a^— ;pa?r«i*-r 
) £»5fcL. 

R 5 ti, jfcjRflFP. 7x-;« ( IS7x static j. 6 T 
/I^/ta. C j . 6 T /l" 3 * ^aX{i C,. 6 75 yl-dr;UaT 

Brnzmmztix^xitX^. ) , c,.,rwf*« 

L < JiC t . 6 T=7)V*)\<m$: SUfrf & *»X(± R 9 k -mz 
Sr^TT^-l^a (§£7^l^afiSMTT'ffii;{cH 

«istfCJ:<s x<y-eymkffimix^xi>x\\ ) 
zmm-tz. )x°$iztiz>ik'g¥!a£%m2it&zti l z£ 

*, * (3) : 
[ft 3] 

1? H ?1yR s 
R'xAf^R 4 <3) 
R J 

[iC*, X. Y, Ri, R* s R». R 4 St/R 5 {iml2^ 
[fi*JB3] R3&t/R'*i. **Jl^T*)Slf*iSl 

[000 1] 
[0002] 
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[00033 *<^k m^w^^b£{±- 
^aai3ti-c#-cv^ 0 mm. ^¥7-26570 

[00043 l*>u ^fv^f y;unmx'i±. mmm 

cozra h yiUzX r>x h *dv#— )V<r>a {4co 

mmm^fflwizmLxte. hfowRztix&t,?. 

iz£-j< 7 a h y \ tx-h -> tz . 
[0005] SUl ^frtntci: OMnxyu 

Prakt.Chem. ,319.219, (1977)&lX J. Oiem.Soc.Chem.com 
mun. . 485, (1991) (C « , /3 -^|&faxX : r^ y V<?5f-^— 

»*>v>f ^Mmiz&tthmmr&y'u v yitRmn 
mtmgztix^&izm&i*. zcox&umkfcLxffi 

[00 06] 

[ISII£S?ifrr&*:tfx9#K] *^b^( ±v -?A*r)Vtt 

mzn^hmm^-ru v y^mz^xmrnmi 
z\t£M.tv,L. *$m* , 5ffiLth\ l zm~>fz. #?s 

BJ{4, 5t ( 1 > 
[00 07] 
[<fc4] 




[0008] CsS*. m« s r;^u^«^*.&iEfc 
^>js^F\ ^ryi, 7i-yii, c,. 6 r;i^t^ 

R13R14 (R12^ RlS^-RMJi^^^rLT, * 



) T&nizWMZilXi^XliiW ) 

(2) : 

[0009] 

[€5] 

O R 3 
R* 

[0010] [3** % X<4. KJMFF, ffiStJS^XtiN 
RMR 5 tt, fcmwiT. 7i-;« (K7x-^S<iC 
^TVMr/^SXteC, . 6 Tvfr^Jl&X'&mzS&Ztl 
X^XhXW ) . C 1 . 6 T^#;l^L<(i:C 1 -6r7 

&nizgmztix£<. x^y-eymtimLx^xi, 
7/^/u«-cestc:am$^-cv^-ct>j:^„ ) , c,. 6 

MISftT^TiJ:^. ) ^t<iiC 1 - B T^^SS: 
®*f 6*>X{iR 6 t-*£tc&oT:^P>« 
P >-&tiS$tJIT^ L < \,i*])VX* is^mx-ft MtzSM 
£*iT<k<, x^y-vymttmLxi^xL £\\ ) £ 

^axfi c , . 6 T?fr*)i>mT&mizm®ztix v 
fci^. ) . c,_ e T/Wf/K. cveT^Mr^xti 

NR7R8 < R7St>*R 8 (±-e^^xJi*iL-C, *SHI^. 
7 x -/PS (i7i -^{4 C , . 6 C j . 6 

s«K«M^T-ttStam$<iT j: < , x^y^'ymt 
tmLx^xi>*K\ ) $rs»-ri,. > zmwi. r 3 

(i7x C j . 6 T)\s*>vmXte C ! . 6 77M^ 

*X<±Ci. 6 T7^;^^S»-tS. ]"e**>Sfl*x 
/ytR 6 YH(Yli, mnWrF. NR 9 {Rs«, 
¥. 7x-;PS (S7x-;l^H2C,. B r^^XU 
C j. 6 T7^dr^*T'ffiS^S^$^T ^X i> «fc 

.&<*-r-&* > X<4R 5 h-^^oT7"f-P'>'S (IS7*f- 

i^ ymmmm? x&isnz&mztvx x < . x^y-ey 
mtmmLx^xi>&\,\ ) «rsi»-r&. jx^crio 

R u (R'WR ll l«ii«ia4lT. - 

S. ) S:«i*L. R 5 (i. TUmm?. 7x;;li 

x C , _ 6 . C,. 6 7^34 is^XiiC 

i-eTy;l-*/l'mX'i£mizWt&2tlXl^Xi>£y,\ ) . 



(4) 



<&ffl¥l 1-240865 



frxitR*t-i%iz%~,x7i-u>m (ir/f-p-yste 
mm®?x'&mizm®$tixz<. x^y-xymttm 

KmZ*t&Zblz£&, & ( 3) : 
[0 0 113 
[its] 

R'x-^SpSl 4 (3) 
R 2 

[00 12] X. Y. R>. R*. R*». R«2ltf 

R B tt«EteP!t. lX-mfrZtlZ. ftmffi£fc-£®<?> 

wm.mzm-tht>nx'h&. 

[00 133 

i&wvmmvmm} jut. »=B«fc*wpi*8wiw- 

4. t-T. L. M . X, Y. Z. R 1 . R*. R 3 . R*.& 

i/Rs<7)&mmmztoif&m*Hz^xm9tf-z>. m. 

*WMm* r n j fi//P-?/P£ , r i j Ji^f y £ . 
r c j iii^O"^"*-^. 

[00 143 LO#±H^SH^kLT{±. 5>*>- 

(La)^'JW(Ce), T^-fe^A (Pr), 
ttisL. (Nd), Tu^f-^A (Pm), -tf-^iJ^A 

(Sm), jl— nt^A (Eu), #KU — ^A (G 
d) . 7VPt**7A (Tb) . y'XTny^A (Dy) . 
*;PSW(Ho) . x;Ub'»/-A ( E r ) . V V ^A 

(Tra) . 4 y-f/Pb*^A ( Y) Stf/P^f-^A ( L 
u ) #W^l&. 

[00 1 53 M<DT/P# UifeSk LTfi. Uf^A ( L 
i ) . (Na) RX/XVyj* (K) WW 

tf3^*a«Wf6*i*. C^eT/P^/PSfcLTJi. * 
^-/PS. x^-/lS, n-7"nt;«, i -rot^S, 
c-TobVPS, n-yf-zPg. i -:/f-/Pg. s-7 

^-/ps. t-y^-/ps. c-:/^-/ps. n-^y^-zp 
s. 2 -^:x^-/ps. 3 -^y^/ps. i -^y-f-zp 

5. ^'Of-zPS. t-'O-f-zPS. c-^y^ju 
S. n-'sdfx/PS. 2- / \= J fx/PS. 3-^^P 

obzPg. 1,1, 2- MMf-zP-n-TobzPS. 
1,2, 2-M/*^-ZP-n-:rob7PS.&tf3, 3- 
>-*;>< f-ZP- n - 7?-/PSWW£>*t6 . 
[0016] C 2 -sT)V*r-)Vmt LXii. xf-^ 

1-Tn^-;H, 2-7*o^xzPg. l-:/T-/Pg. 
2-7f-/H, 3-y-r-;WS. l-^y-f-'PS. 2-^> 
x-zPS. 3-^yf-/H, /PS. l-"v*-fe 

— /PS. 2- y v a f-t— /PS. 3-A.=af"fe— /PS. 

ZPg&tX5-^*bXZLSWW£>*t£ . C 2 _ 6 TZP* 
rizPSh LTJi. x?-xzPg. l-7°Qtf-/^. 2-7o 
b^zPg. 1-^^/Pg. 2-T^zPg. 3-y^zP 



g. l-'Of-xzPg, 2 -^y^-x/pg, 3-^yf-xzP 
g. 4-^>?-r.ZPg. i^-ZPg, 2-^j^/P 

S. 3-^xXAg, 4^r^x;pg&t/5-'\=)fyxzP 

ggaw£*i.6. 

[00 173 C^eT/^i/It L-Tli. fl&IAIf. 
h^rvg. xb^j/i, n-Tn^^g. i-ro,1t 

>g. s-^l-drvg. t-rh^r^a, c-/h^fy 
S. n-^>'fvP:*^gZtf/ r n-^yzP**i>ggs 

a^tf^ixs. c,. 6 T5zP*/pg£:LT«:. o-^/p 
g. 7x^-f-yua, 7i-/i'rDbH > 7x-*yf 
/PS. 7x-;Kyf/i*, /P^i/zPg. b'7 

[00 183 C 1 - e T)ls*/UXHl>#-tl<&b T 
•fef-/Pg. x?-;P#/P*x;Pg, n-7°obzP;5r/P*;^ 
/PS. i -•robzP^zU-tfxzlg. c-rob/P^zP* 
xzlg. n-:/f-ZP;*ZP;i?-ZPg. i -y^/P*/P^x 
/PS. s-y^-/P^/P^/PS. t-rf-ZP^/Ptf^/P 
g. c-T^/P^ZPtf^ZPg. n -^y^lVfl)Vifs-)V 
g. ^•^ / <yf-/P^/P*'x;USS.t/ r n -^i^/P^/P^ 

[00 1 93 C^gT/Pn^^/P+C-^Si: L"Ctt. 
^ h4r^/P^x;PS. XhJfi/^W^H, n-T 
a*f^f >-^/P*— /PS. i -ro.-K^S^/Ptf-ZPS. 
c-/0^y«;l/#-M. n-yhJf^/P4-*x;W 
S. i-^l-^i^/Ptf'^/PS. s-^hdrv-^/P^- 
/PS. t-yb^r^/P^/PS. c-yN^r^/P*:x 
/PS. n -^.y^/P^ v-^/P*:— /PSSl/' n -'v* >- 

[0 0 20 ] WiZ^ UV^L. M. X. Y. Z. 
Ri. R2. R3. R*. *>J;l/'R6(CO^-C^-f-S. «F 
£ L^Li tTJ±. 7^y(La). r^-fejf^A 

(Pr ) . HfvU^A (Sm) St^*HUx^A (G 

( N a ) wmihtiz . 

[002HM Lv^Xt tT<i. ^M^&WillM 

=?ifiw,fi>ix&. *f3.L^Yti,xii. immTtfmf 

if i U^Ri k LT«. ^^/PSS.t^xf-/PS^*^f 
4?*U^R 2 fc LTJi. ^f-/PS. xf-zus. 
n-rof/PS. i-TobVPg. 7iX^iM'<.>' 

^*/ps^*^(f ^ns . 

[ 0 0 2 2 3 Vf£ U>R 3 f: LT«±. ?J<SJl- : F*^(f £ 
ixS. »4L^R*i:LT«. 
ifiL^R^i: LTJi. 4-t-7'f;l'7xX^f 

TO. 1^/P%~1 0 0^/P%C0ffiffl. ^{45* 
/P%— 3 0 */P%(7)®HT'& h . 
[002 3 3 ^£T«i:L'C«. KJE^M-^L<irV^c7) 



(5) 



1-240865 



doi^, w&mmm<?)^nyy<\:mik*.mm. r 

h7hKD77y> x'x^-yl/X~r/K t-T'-f-^-f- 

[0024] mtz, ztikii. mktttmitmmt i 

~5 O'COEH. ift L<li- 1 0 O'C—O-CcoSSH** 
£\\ BU&mii. »*0. 1 — 1 0 0 0 B^RSJT'J) 0 . 

»*u<(i. 1-1 ooBMsrca*. 

[ 0 0 2 5 ] RJC^T^i, ?xy^Lfcf£fiii3:j&$ 
[00263 

[||lt«J WT, XttMCcJ: OWcBKKW S* 1 . 
HPLC : y4*)V **7)V*)V OJ.^ifc 

tt%j±M&l£Mm (R)-LaNa,tris(binaphthoxide)& 
ft; ((R)-1SB) CQ^fS. 

(R) -t'^h-^SSQmgJfh^tHn??^ 
11. 3mlCS»U ZtLtZ^yfybVJ V7n^ 
^rv-Kl. Ommo 1 tf f-7t Hn77>5m 1 £*) 

■■i-hV*rJ*?—i>' J rV — 7'h*is\ i 3. Ommol 
tfh5tKn75y3. 8ml fy&WffiJS: 0 °C"C 
in;ifc. #^*6^«ll5 0mrao lOStfit 

fc LTifiJg^tcffl^fc. 

#:f0«2 

^ffiiJi&Jigftfeig (R)-SmNa,tris(binaphthoxide)|§ 
ft; ((R)-SidSB) confix: 

(R) -h"f7K-/M3mgS:f h5tHD75y 

i. 5m i izmmi. z.tnz->r-?>)iyj»hv<i y:ro# 

Jf-yKO. 05mmoltf h7tKD77yO. 5m 
1 iD^S^fc. 1~bVV2>. t-7h^yH0. 1 
5mmoltfh7bHP75yO. 3mlJ;0^S^ 

Lfc. fltftfcW-SmSB^^fcfc^l^^uU K3. 
OmlfciBU ^^NKfrWtj: LTifflSRflSfcffl^ 

fc. 

[ 0 0 2 7 J jglC , 1 smfl 2 fc H*0;fr8: 



^KU-^a (Gd) ) ££-)£Lfc. 

mmmi 

S-X^- (S) -3- (4- t-7+}V7x.—Jirf- 
-2-*+)UTn'*y+*Ji-b<?>'&m. ( (R)-SrtSB 
10mol%) 

(RJ-SmSBCO^f-l^y^O'J K?SJS3. 0ml (0. 0 5 
mmo 1 ) IZ^+fo^Xffy |/-b65mgt4- 

t-^/Pf-jj-7xy-;i/84At 1 s— 7 8 < cTfln;t 

fc. 7B#raflH¥LfcflL 1NC0SK 

*}§?fc2. Om 1 Sr^DX^Kx^TiftffiLfc. (1 

om i x 3 ) ^wtmzmaft&fcxifoK m^mt-i-h 
v/jy/u, 2%mm^^y^v-y) fcfl-u mmit 

^il27mg (8 6%) £3feW£9 3%ee-Cl# 
fc. 

[0 0 28] IR(neat)2964. 1686. %4cir 1 
1 H-NMR(a)Cl 3 ) d 1. 25 (t, J=7. 3Hz, 3H) . 1 . 28 (d, J=6. 7HZ. 3 
H> , 1. 31 (s, 9H) ,2.80-2. 92<n>,4H) , 3. 26-3. 32(m, 1H) ,7.31 
(s,4H) 

13C-NMR(CDC1 3 ) 514.6.17.3.23.3,31.2,34. 5,37.8.48. 
1, 126.0, 130. 2, 132. 0, 149. 8.202. 2 
MS m/z 296 (M*) 

Anal . Calcd . f orC! o H 2 4 0S 2 : C, 64. 81; H, 8. 16. Found : C, 64. 
52;H,8.20 

fa) D 2, -102" (c0.87.CHCl 3 )(93%ee,;giMH : 4 77°n 

ns-)w^**ry=2m, ggjSio.smi/min, mm 

^ : 9.5min, 13.2min) 

S ( S ) - 3 - ( 4 - t -/f^7x-;^f 

^•) -2-^-f-;uro^\°y^x-ht7)^ ( (r) -susb 

2mol%) 

(RJ-SmSBcO^^-b-y^oir Y-W&.2 0m 1 (0. 2mm 
o 1 ) fc:x?-;U-f-3M U b 1 . 3 g fc 4 - 1 - 
yf-yWf-3f7xy-;H . 5m 1 Jr-7 8'CT'jDi.fc. 
SKfcftofci*. 9B$|g|JS#Lfcf&s lN<OJg8g*& 
S20ml PKx^-/UTiftaiLfc. (10 0m 

ix3) ^m*m&m.x®s^ mwm-h bvv 

i»-C$S&Lfc. 777yA;D7h/77^-(yW 

y;K 2%Bffl$X^/>^-^) (Cf+U 

2. 7g (9 3%) 5r3t^JR^8 1%ee7:i#fc. 

S-X^>1- (S)-3-(4-t-7fjl.7x-M 

&&m i a mxo#fe (-7 8X1, 7mm) wo.x 

f-^-f-sf 2-4 y7nttk7D^/X- h 7 9mg#> 
6iM^ftl2 6mg (78%) *5t^JR^90%e 

e-r-ttfc. 

[0029] I R (neat) 2962, 1685cm-' 
i H-NMR(CDC1 3 ) d 0. 95 (d, J=6. 7Hz, 3H) , 0. 96 (d, J=6. 7HZ, 3 
H),1.25(t,J=7.4Hz.3H),1.30(s,9H),2.01(dqq,J=6.7,6. 
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7.6.7Hz. lH),2.62(ddd.J=4.3.6.7,10.0Hz,lH),3.05(dd, 
J=4.3, 13. 1Hz. 1H) ,3. 16(dd. J=10.0. 13. 1Hz, 1H) , 7. 31 (s. 
4H) 

i3C-NMR(CDCl 3 )5-14.7.20.0,20.1,23.4.31.1.31.3,34. 
1.34.5.60.0.126.0.130.2.132.3.149.7.201.2 
MS m/z 324(M*j 

(«)„ 22 -103' (c0.94,CHCl 3 ) (90%ee.#Brt9 : A V7D 
^S-tW^*y>=2/9&, 3GX : 0.7ml/min, &W&t 
S : 6.7min, 12.5min) 

S-X^- (S) -2 -Pis/Is- 3- (4-t-y 
1 fc|SI«^^ (-78-C, 7«f0) ICJ: *) . X 

f-/kf-?r 2 -Ky-s/i-yn'i.sx.- M0 3mgi^ 

mmitismi 66mg (89%) £*^IR^87%e e 

[0030] IR(neat)2%3. 1683cm" 1 
1H-NMR(CDC1 3 ) S1.18(t,J=7.5Hz,3H),1.30(s,9H),2.76- 
3. 06(m. 6H) . 3. 21 (dd. J=7. 2. 13. 3Hz , 1H) , 7. 09-7. 29 (m, 9 
H) 

13C-NMR(CDC1 3 )^14.5,23.4,31.2.34.5,35.6,38.1.55. 
4. 126. 0, 126 . 5, 128. 4, 129. 1, 130. 0. 131 . 8, 138- 1 , 149. 8, 
201.1 

MS m/z 372 (M*) 

[«)„ 24 -27.0- (c0.97,CHCl 3 )(87%ee,^iM§ : A V7n 
nj-M^*-*rv=y<&, ffiM : l.Oml/min, «fSB$ 
IS : ll.lrain, 15.7min) 
SOfi0!5 

S-X^-;P (S) -3- (4-t-y^-;P7x— 
:fr) - 2-7i- /l^'pysy^-sfx— hW-SfSL 

&js.m i k Piaffe < - 9 3*c, i mm ) X 0 s x 

f-ZUf-sj- 2 -7i- ^roiyx- f- 9 6mg*^S 
S-fC^l 7 5mg (98%) &3K^JK^84%e et 

'Bu 

o 



[0031 ] IR(neat)2964, 1683cm-' 
1 H-NMR(CDC1 3 ) d 1 . 20 (t. J=7 . 5Hz , 3H) , 1 .31 (s , 9H) , 2. 78- 
2.90(m,2H),3.22(dd.J=6.4,13.4Hz,lH).3.65(dd,J=8.5, 
13 . 4Hz, 1H) , 3. 95 (dd, J=6. 4 , 8. 5Hz , 1H) , 7. 25-7. 33 (m, 9H) 
13 C-NMR(CDC1 3 )S14.4, 23.4. 31. 2. 34. 5,37.3, 59.6. 126. 
0. 127.9, 128. 3, 128.9, 130.5, 131.7, 137.4, 150.0, 199. 1 
MS m/z 358 (M + ) 

(aV+45.6* (cl.05,CHCl 3 )(84%ee.^»ffl : AV~TU 
>iS-/W\*V>=l/9. 8S& : l.Oal/nin, fiafB# 
59 : 8.5min, 10.7min) 

h<Q-7-M>^Ajg£fflV>£S- 
Xf-;P (S) -3- (4-t-7>;P7x— ;l-f-:fr) 
- 2 -^WDAyf^l- t-co£-t& 
(RJ-SmSB^f-l^y^ai; h'8$K2. 5ml (0. 05 
mmo 1 ) (£4- t--7^-)V+*y s.J—)V<r)1-y*)*? 
vMSO. OSmmoimL^fl/y^n'Jb'ii 
O. 5ml (^fUy^DiJ h'tf . 4-t-7 r ^-/l^-jJ- 
7iy-^t-)-h O^At H 'J H Sr 0 'CCf^ffl ^Tll 
) Sr-7 8°C-CiJDi.;t. zam&iz. x*;H- 
^^^yi/-h65mgi4-t-Wf^7i/ 
-^84// l £-7 8X;X'1mx-ti. 
5m«mL1S», lNO«B»*»«2. Oml £Jd 

mm^^vrnm trz. ( 1 om 1 x 3 > tmmz 

7 7j/a^n-7h/77^(yy*y;K 2%Sifx 
+)V/^*W ) left L , i!t©ftl^l*J 1 3 6 m S (92 
%) Sr^«X*69%e eT"#£. 
HJfc#J7-jlJfcMl 5 

gate* i k mmcommx o . sdtn 7 -xroi 1 5 sr 

[0032] 

[fl:7] 



R ,ft 




[0033] 



[*1] 





substrate 


solvent 


Ln 


(R)-LnSB 


temp. 


time 


yield 


ee 


No. 




R 16 






(mol%) 


ro 


( h ) 


( X ) 


(%) 


7 


EtO 


Me 


Tol uene 


La 


20 


-20 


48 


44 


75 


8 


EtO 


Me 


CH 2 C1 2 


La 


20 


-20 


48 


50 


82 


9 


EtS 


Me 


CH 2 C1 2 


La 


20 


-20 


1 


94 


76 


10 


EtS 


Me 


CH 2 Cl 2 


La 


20 


-40 


1 


81 


80 


11 


EtS 


Me 


CH 2 CI 2 


La 


20 


-78 


2 


93 


90 


12 


EtS 


Me 


CH 2 C1 2 


La 


10 


-78 


8 


90 


88 



(7) 



1-240865 



13 


EtS 


Me 


CH2 CI 2 


La 


10 


-78 


7 


88 


86 


14 


EtS 


Me 


CH2CI2 


Pr 


10 


-78 


7 


87 


91 


15 


EtS 


Me 


CH2 CI 2 


Gd 


10 


-78 


7 


83 


90 



[0034] ±*ffl*. *;u#-;ucoamz^mi£tt&yt¥& 



(51) Int. CI . 6 liSSiJffi-^ 
C0 7C 319/18 
323/52 

// C 0 7 B 61/00 3 0 0 

C 0 7 C 67/343 
C07M 7:00 



F I 

C 0 7 C 319/18 
323/52 
C0 7B 61/00 
C 0 7 C 67/343 



300 



